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(57) 

[MM] MoaWbB i c F e d AeB f CgDhE i Ox (A 
= NK Co, B = Na, K, Rb, Cs, TK C = 
7JU*U±«*«. D=P, Te, Sb, Sn, Ce, 
Pb, Nb, Mn, As, B, Zn, E = S i, AU 
Ti, Zr, a=12<D<h#, O^b^lO, 0<c^ 
10, 0 <d ^ 1 0 , 2^e^l5, 0 < f ^ 1 0 , 0 

^g^io, o^h^4, o ^ i ^ 3 o) -c&zri&m 

u a /'m o ^ i . 8 coj6H^BHBE*J"«>o 



F I (##) 
B01J 23/88 Z 4G069 

27/057 Z 4H006 

27/19 Z 4H039 

C07C 45/35 
45/37 

*«* 4 OL (4 8 1) MKi:M< 



( 2 ) 

1 

m^m 1 1 -»sc ( i ) : 

MoaWbB i cF e dAeB f CgDhE iOx 
(xt4>, MoKU77>, W^>^7t>, B itt 

^A, ^tivOA, izvOA^ock^'JOA^^ji^n 
£:*>— 8<07C*, Ctt7»*'J±SteKrt>Sfi 

XX, -fell OA, -Jr7\ ^>i3>, t 10 

;UnnOA^6atfn«)iJ>3a:< tt>— BOTE*, fit 
O^T'SO, a, b, c, d, e, f, g> h, i 
^itfxtt-tn^nMo, W, Bi, Fe, A, B, 
C, D, Efict^O^lR^JtSSU, a=12co<h#, 
O^b^lO, 0<c^lO, 0 < d ^ 1 0 , 2SeS 
15, 0 < f ^ 1 0 , O^g^lO, 0 S h ^ 4 , OS 

T, ««M»J:Stf4±a8SiS KNa/Mo 

CW**3] 9Sc+d+eS2 0T»&»*3Hl * 
&tt2 fcE*<B»£»fttt««IE. 

— ;i/fe«ttjf^^;i/- t -^x-rM^i^n^^ 30 

9, LT«*3S 1 ^ 

[0 0 0 1] 

tfK 7?PK >*±tf 7^'JMtZ) 40 

$0 7i7U;i/K©HitC»iia:Mo-B i »»<&BMttt 
u>, i: y — t - ;i/x-f 

[0 0 0 2] 



4$ffl 2000-325795 
2 

nti/^. 4$BRna 50-13 3 os, iwi 5 0 - 

4 7 9 1 5^-&4>#Kte, Mo, Bi, Fe, S b&J: 
L^N i &73<^> »CK, R b*3ctI/C s CD'>&< <ht> — 

«OTc*e&*j«#£T*»«iL wmna6 4-5663 

4 J ^ / &mz\Z, Mo, Bi*«t^FeS4*, ^bCN 

mm, »^BB5 6 - 5 2 0 1 3#4>«C»4, Mo, B i 
*5«ktfF e ^bCMg, Ca, Zn, Ccl&i; 

tfB aW«t< tt>— a©7C*S:ieJ*J5)t»t"f 
mi&ms 6 - 2 3 9 6 9-$f£;$gK:te, Mo, B i t3<ktf 
Fem, ^b^I IAtitfl I BtM7tm<D<PU< 

[0 0 0 3] $fc, 2 -2 3 4 5 4 8^4i«fc 

^v^l^r (M^fJtTMo 1 2^13-7) Kite, fig 

[0 0 0 4] 

co x. e> ft £ a*, &*3 efc# $ ft& ttntitt 5 & ^ mn 
i^-fLfe+^ttt^Aja:^, ©7°nt» 4 <y7'fi/ 

[0 0 0 5] IT, *5SWtt, TE^— 
(1) : 

MoaWbB i cF e dAeB fCgDhE iOx 

**) TS$ftStt^*{t«««IE"C*oT, iSK 

tt*«tr/««**t«ft, iMfcfefcoTftjgLfcttte 
y5 1 u>, t -7*$ J — t -y^;ux 

t > £je w §a jfi-r 4 ^ ie«t 1- ^ o t -r ^> t> <a t » 

[ 0 0 0 6 ] 

iw^M : kmfkT &fzboo)#&} *?£W#6rt, ufrsdw— 

llftSC CD T*Sft*J:53tcM^»ft*»«|E»c«UTtft 
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3 



4 



iikfliEftflEai-raiKofltffltt 
*S * , ««t W fc ft w * ^ u > k *r 

[0 0 0 7] -rttto-fe, *»W»4. (1) : 

MoaWbB i cF edAeB f CgDhEiOx 

MoWJ7r>, WlW>^f>, BiB 

Jl, ^^7^fti:^ffiffi^^ji«n^ / >^:< £ b— Uco^t 20 
*, Eliy'J^X TJU^-^A, ^^Aftcktfv 

Ott»*T*0, a, b, c, cL e, f, g, h, i 
S«ktfxB*nt'nMo, W, Bi, Fe, A, B> 

O^b^lO, 0<c^l0 (»*L<ttO. l^c^ 
10) , 0 < d ^ 1 0 (*f S L < tt 0 . 1 ^ d ^ 1 
0) , 2^e^l5, 0 < f ^ 1 0 (»*L<tt0. 0 
Ol^f^lO) , O^g^lO, 0 ^ h ^ 4 , O^i 

[0 0 0 8] *&, ^DKl/X ^fV7^l/ 

^ e> a wr n z> u < £ *> — a <o < t ^* * f t «*« <^ # «e 

S8IT5l:ao, K*J«tUT±IEOtt^»{fc«ittjflt 40 
[ 0 0 0 9] 

8M7Ji:tU^:tT, TftfcS 1 <NO :l /M o 
^ 1 . S , £ L s \t& I . i <NO :) /jvj 1 . o CO 

m. m \zmn l t ft e ta *»{ttt««T » * . 

[ooio] ^MWfcfttt*, rj!ft«(si«ie^*3W*_* 



& * ic£ s n * ffi t mkh h <o m \z tcic cxm 

[00 11] NO./Mo^l. 8 ideate© 
»«**#*E"r*tpHtt#to«>T<S<XcO, 

[0 0 12] tt*K*fi!tWFK45W*±aJ»«** ,: E l jy5 s 
>i©lfi&fiA, 1. 8«KTt3ft*J:'5^"r*fc» 

^ij 7L ttt*z/mm h:77X*l)^ ttWBt*»{t: tf 
(Bi (NO,) 3 • 5H z O) ^HMitl 

mm. ^t£t>t>m^mm£i>Tffi&i&&>n, m^&?m 



[0 0 13] *«IJ3©*«<0&rt>Tt>, tfX^X, 
J:tfA^^I^t^^^MSJ£t^^U 77^> 

tt, — J3:SC (1) ^Cft^T, 9^c+d + e, if^L< 
9 ^ c + d + e ^ 2 0 0 fc^AW I^ffl ^ £ 
<0jiW>S, h'777W»©W< i^-gP^LT^i 0 



tH*fb 1 . 8{g&mx.t£^£'OlZ'?2><D\Z 



^ 0 A^W^ ^> ft«He»tLTtt7K»{t«&i:*. * 
[0 0 14] *K«<0««J4, I©lO|»«OBBi:- 
[0 0 15] Ui5EJR»tc^^iTt^a, ^^^-^Ti^ 



/c>v c_ d yn v - 



=ru fuu ~tr fcj- r." 



( 

tttfffl* * Wi»ttJ*ffltt £ K «fc 0 

[0 0 16] *5SWO««tt, *ne*»»Tffi 

1:3 0 0-6 0 Ot^Itl- 1 ORpna**fiJc^T 

[0018] *aswo«-&»{t*i««tt. yutfuxD 

- t -^x-fJ^fflS<tl:J:^^^^Dl/<> 
[0 0 19] *»WOftffi*«*<tR*©*lfi^l»bT 

ttTl-l OftOttHO^tt^iSitfftfRffJtLT 

Ji-5g&^& 2 5 0 -45 Ot^fig^iTfE- 1 
0»EE<WE:fiTfc3 0 0~5, OOOhr" (STP) 

[0 0 2 0] ^$£\W(Djjmz<kri\£, 7°Dt:l/>^b7 
[0 0 2 1 ] 

0, BIttct<»eft4. 
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[0 0 2 2 ] *a9Jt«t*»«|ttti90^«tt«r|fc» 

-r s c: £ ^ e , *%w<d-)5 m \z ^ n urn « * t &m m k 

[0 0 2 3] 

10 [0 0 2 4] $i{t^ (%) = (EJCL&ICWt^ft^ 

;u») / (Wt^iM&ft^^;^) (x i o o) 

(56) = (£j£Lj^fiS?D7;Ux t F*cfctf3Ftt 
ft) (x 1 0 0) 

rtJi/^Ko^uft) / (ttfeb/tJUftfl:**®^^ 
ft) (xi oo) 
i 

20 h 5 5 0 g, W*-y4rJl/4 1 2 

gfe±l/«*»r«2 8 6 g*»)Blfc. ffi»tf 
7779 2 g£6 imS%CDffi^5 0 m 1 fc^ 
7X2 0 0m 1 ^^6»*aK7K»aS^»«?Lfc. giJK, 
JP^ Lfc-f * >3£&zK 3 L ytU 7^7 >g£7 
^AlOOO g^oJ;^V^^^>^7^>^7> : E-^A 

2 5g£^*nu «#bfc**e>»#i/fc. »6ftfc*» 

^Tai*U»5A3. 8 gSr-f *>3e&7K5 0 m 1 
#Lfc**»tf3«fctf 2 Oli^llOxUA^H 4 1 

(«0 K) 178g«lDLft. C(Dck3^bT> M 
o, W, BK Fe, Co, Ni, K&£ZfS i co^&^t: 

ya r >^*tT^ffi^*SOfiJ'& (N0 3 /Mo) ttl. 8 

S««1T4 8 0TCT?8»|BHft*UT*« (1) 
fc. 

40 [0 0 2 5] ^COM® (1) <D^JB7E*Jflfi!E (^^^P^ 
[0 0 2 6] 

M o 12 WO. 2B i 1.7F e 1.5C o4N i 3K0.08S i 1 
(mtKJfc) «a ( 1 ) 1 . 5 0 0 m 1 * 2 5 mm <f> <D 

ii *^ i. > ^ -r-.v< Jill. J-* -i r h l=J. n/ aTN .^?! /v. -4-f -7 ^ < 

U^^rl^i ^j*7J 1 K> /<± <z> ^ it\ X\ ;j ^ ^ih i)i /o v> at a ^ 'c_ 3« 

tti^f«'s : i2#{cT^AL, js;;ssffi:3 i or.T»tgjS^ 

50 [ 0 0 2 7 ] J±!R0!l 1 



( 5 ) 



mm 2 0 0 0- 325795 



C7?ffl;£ 0 gK, SfeW?i?t*XTX©ft& 3 8 9 gt bfc 
MfMt&MW 1 ^Hillttl (2) £M«Lfc. X5U 



mm 



-4" CO (NO,/Mo) «2 
[0 0 2 8] CCDtt!& (2) 
(1) tWUT?**. 

[0 0 2 9] (BEftKJtO £fflE0J 1 KiS^T, 
(1) <DKt> K> \ZM1& (2) SJBlrifc&fl-ttS&MsflJ 1 t 

[0 0 3 0] Jt«0!| 2 

(««coii®) ggififl 1 KiS^T, 3A*Jl,MI8i:UT 
HUfen/'W h 1 3 7 g*5.£UTO£3A*;i/ h 2 5 1 g, £ 
fz=.'y^rjmmtVXmm-y J r)l2 5 0 g^fflUfcK 

nttuss^y i tH«tM« (3) «rm«bit. ceo 7,5 

'J — *W (NO,/Mo) ttO. 8T$>o>£. 
[0 0 3 1] (3) CD^Jg^StjlljSte. MJK 

(1) iflUf**. 

[0 0 3 2] fflHtfifc) ISiSfll 1 fc*V»T, ftktt 
(1) WfJt>0fc««t (3) Sffl^fc^teSfeSSflll £ 

7c „ 

[0 0 3 3] gffift 1 iJtttfll 1 . 2 £©J*jR«fc 0 . * 

»*©««t (i) \i.tt«tm<omm (2) , o) «to« 

[0 0 3 4] |HSS0iJ 2 

(««©MSS) -<^->5c^7Ki LKBI»:m;H- 1 3 7 
g. h25lg, mm~yirJl4 l 2gt5i 

tf5ii&S3— &2 8 6 g^Mlfc. *7c, iSt'^7X 
9 2 g£6 lfia%C05fiSE5 0 m 1 t^f =t >3£&7K 2 0 

om i frt>is.z>ffim*®mzmMi>Jt. ait. SDf&bfe 

■i" :*>3£f&7K3 LtZ/t^ ; £U7*x>®f7> ; E: — ^7 A 1 0 
0 0 g*5i^VN°^^>77*X7 : ->^7> ; &n'i'A2 5 g£ 

A'JOA3. 8 g £-f *>^7K 50ml C&MbfczK 
igig:fc«fctf2 0fiS%?ggcD->U * v*;n 4 1 g &m#. 



JSJObfctt. ^[ffitfe^t'^VT. (HJMt* (8?) ) 1 
7 8 g £SsDnbTMo, W, Bi. Fe, Co, Ni. 
Kti&ZfS i (D&Tzm*^? ZXyV-Zmc. CCD 
7.7'J— ^CD (NO, /Mo) tel. 3T*ofc. 

[0 0 3 5] ±fE*7U-£ffl^T§gifi0!l 1 tPUSSKb 
Tttit (4) SIHSBbfc. CCD/5MS (4) ©&JR7C*& 
J&te^CDt&OTe&^Tc. 

[0 0 3 6] 

Mol2W0.2B i 1.7F e 1.5C o4N i 3K0.08S i 1 

io (mtfcfc) H1«ii:^v>t. ftfej« (i) coyote 
(4) zm^fzuitumum 1 tB«<oR**#"c 

[0 0 3 7] 3 

(AMloHSt) -f *>Sf»*l L»cWSf^n;i/h 5 5 0 
g45«tt/WKJBr:«2 8 6 g&mmi'tz'&izmm-y'r 
)VZ 5 0 g£iJDAfc. Sfc. ffl'St'X-7X3 8 9 g&6 
lfi»%C05H^5 Om 1 i'T^->3S^7K2 0 0ml*e 

zK3 LK/^^&'jyx^T^n^A 1 , 0 0 0 g* 
20 J;t>Vl5^> / /7,7">gET> ; E— £A 2 5 g£8*flPb. 

3. 8 g*-f*>S»*5 Om 1 l:8»lfc*»«*J: 
t/2 0 mm%mg.co -> u # vOu nig fcjis&s&ip bx 

Mo, W, Bi, Fe, Co, Ni, K43J:tf S i CD# 
TctStttS^^U-^ffc. CC0X5 U-*CO (N 
O./Mo) te 1 . 5 T&ofc. 

[0038] ±fex7'j- : £ffl^T^iffi0ij i tra#fcb 

Ttttt (5) £W«bfc. CC0M« (5) ©^«7C*li. 
30 fiE«^COt*5 0T*ofe. 
[0 0 3 9] 

M o 12W0. 2B il.7Fel.5Co4Ni3K0. 08Sil 
(SMtSJiO »Jli:fc^T, «J* (1) <Dftt>Q\Z 

mm (5) tra«©sj6ft#-r 

[0 0 4 0] 
[*13 



JtRfcM 



% 



98.5 



96.2 



95.3 



98.3 



97.9 



% 



93.7 



89.6 



89.5 



93.2 



92.7 



95.1 



92.3 



93.9 



94.8 



94.7 



[0041] mmm 4 

(MmoflitW f *>5cWjK 1 l ctfi^/iA i- s 9 3 

g , fii^^-^ 3 0 5 g *5 «tOTSf-fe 'JWl 0 g S;^ 
» b Ac JJU (C . mm >5cM?J< 3 L 7 ^ U 7" 

f>!7 >t- f A 1 , 0 0 0 g*i^7^>^^r 



50 



>I?S7> : &^^A6 4 g&^jjnb, m^b^^b^M-b 
7io f# 6 ix/z7'^mmiz±f,cfmiiMM b 7i/K?is?Kj^ffi5T. 
jg^r b . ->^A 5 5g^-f^ >3<*&7K 1 0 

?X2 7 3 g^i)jnbT, Mo. W. 13. Fe. Co. 



— tp(D (NOi/Mo) tel. 7X$>-itz 0 

[0042] ±E^5U-tap»a»u, 3K%tta. «t 

rru ftg2mm, S£ 6 . 6mm^)U >^tf:jJil, 
ffi««l[jlT5 0 0t:T8WfHUftj«LT«!«|E (6) £t# 
fco (6) ©*«7C**aj*tt*«)t450T*o 

[0 0 4 3] 

M o 12W0. 5B i 2F e 1. 6C 06. 5C e 0. 05 C s 0. 6 
(BULfiJfc) tiktik (6) 1, 5 0 Om 1 £2 5mm(f><Z> 

^U>6^S%, iil4^i%, zK^^2 5^»%*3 

[0 0 4 4] JfciRfll 3 
flgg^A^Uh 2 0 6 g*5<fctf»*n/t;H--4 1 8 g£ffl 

^fcjsm»iseifi«4i:Bi* KUTiwat (7) ^psil 

fc. (NO,/Mo) teO. 9TJ)^fcc 

[0 0 4 5] (7) «4feJR5c*«ftfiRtt, M« 

(7) tRDT**. 

[0046] (sntsjs) mt&m4\zn^x. mm 

(6) (OfttoDlCjUtt (7) «rfflVi/tJJintt*««4i 
[0 0 4 7] Jt«« 4 

n.\tmmm4tmm\zmm (8) srWHbit. :®X7 
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I J — r-|n CO (NO./MO) 14 2. 

[0 0 4 8] C (DMl%$. (8) <D&JR7C*ffiJi!ttt, MJK 
(6) £Hi;-lfS4. 

[0 0 4 9] (BrtfcKJEO *jB£«4H*3^T, MfK 

(6) ©«too^jBrtat (8) ftffl^fcut^tt*as«4t 

fee 

[ 0 0 5 0] *Sfify 5 

<««<&«») -f *>3ttft*l LfCffl»aA;Uh 7 5 6 
10 g43<t^5B»»— «3 8 1 gSr»#L;fc. gUC AMI 
fc-f ^>5cJ^7X3 LtcA^U yf>»7 >^n^A 1 
0 0 0 g^Jc^/^^y^XTytTy^-^A 6 4 g 

E»Ja«»Lfc***ftlllfT. fi£U *^t?8»t>' 
^7A5 5 g£-f:*->£tfe*l 0 0ml 
tSUDlftll, ttatt5H*tfXVX 2 7 3 g*3<fctfBtft 
tfXVX 5 5 gSrSSjfflbfc. 2KDt*(OX^U— 
(NO^Mo) tel. 6Tftofco 
[0 0 5 1 ] HOcti^bT^enfcX^U-SrJPJS** 

20 #u mmm, &^t% »6*ifcH»** 

t»#L, ^|6mm, fit 2mm, fi£ 6 . 6 mm CO U 

(9) (9) o*«7c*a/attifc 

[0 0 5 2] 

Mo 12W0. 5B i 2F e 1. 6C 06. 5C e 0. 05 C s 0. 6 

(■MLEJS) *««4^*^T, ttlK (6) ©ft to D 
tttt (9) &ffl^&W^J4ll««4tra*©R**fr-C 

mtfcmzn-Dtzo jB***2tcsufc. 

30 [0 0 5 3] 
[12] 



Jt(K«3 



% 



98.8 



96.9 



95.5 



98.9 



% 



87.1 



84.6 



83.6 



87.0 



% 



88.2 



87.3 



87.5 



88.0 



[0054] mmm6mmm4\z^x, mmxxtL 



40 



[0 0 5 5] 

[a 3] 





% 


% 


% 




100 


87.2 


87.2 



[ 0 0 5 6 ] HJiEflfi] 7 3l%#y4 t'&i^T, lsi*4*" ( x*hL L TBHLS fir o 7c 0 liI*ii4i:SLfc. 

T^T V7^i/>^^:^^- t -y^;ux— [0057]" 

(mtbe) zmisK mmmm& «t s*nt' [* 4 ] 

;M3g>*5<fctf 3 5 0 < CtcE < MU^:^U4Ki;jffi^J4 iP« 50 



( 7 ) 



1 1 



&BH2 0 0 0 
12 



3 2 5 7 9 5 





MTBE 

&tm 
% 


% 


*£?pu-r>+ 

% ; 


mmm7 


98.9 


85.0 


86.8 



[0 0 5 8] fgflStftJ 8 

(AMftOMSl) -f^>3c^7K 1 LfcWSfa/tJI/h 7 5 6 
VX137g^61 a*%<7)5gg£3 0 m 1 t-i 

*i 20ml frt>u2>mm7k®m\zmmLiz. suk, jjd 

Al, 0 0 0 g£<fctfA7*>^;*x>SE7> : E^'i>A 



^TW* l J r )A2. 4gS'f*>^*5 0mll:g 
^Lfc7jc^JSfe«t^2 Olt^igSCyUA'/JH 9 1 

(») 8) 110 g^ttbT, Mo, W, Bi, F 
e, Co, K*5<fctfS i (D&ytm&^lrZXyV — & 
#yfc. :OX7'J-tO (NO, /Mo) tel. 5T& 

sit. 

[0 0 5 9] ±8E*5U-£;tJPS»iK#U 
«Lfc. #^T', IWfcMS»#L, iSS 6 m 

Or, 8B3Mjftj*LT«« (10) 

[0 0 6 0] cc7)«^ (io) roTc^^teM^ JtT^: 



[0 0 6 1 ] 

Mol2W0.5B i 1.4F e 1.2C o5. 5K0. 05 S i 1.35 
MMtSfc) SliS^J 1 K*St»T. «!* ( 1 ) ©ftft 0 tC 

Ms* (io *ffl^fc^«sgffi«i i tnm<DKm3kfr 

[0 0 6 2] C OM« (10) ( c + d + e = 

8. i) &fo*mmm?T?tMm&m<D{&Ttf 
[0 0 6 3] mmw>\ 9 

dfliiS (11) *W«Ufc. ^©tt^MSRt© (NO, 
/Mo) ttl . 6T*ofe. 
[0 0 6 4] (BHLKJ6) £jj£0J 1 ftfett 
20 (1) OttfcOCIHI (ID fcJB^fc&nttgfclEflll 
£m*©EJ£ft#TBMtEJ6«ffr>fc. *S:HI£*5 (C^ 
"To 

[0065] d omii (id mm ( i 

Tig* 6ti7c„ 

[0 0 6 6] 
1*53 





^Pt?U> 
% 


7^7Plv-r> + 
% 


•7?PL"f>+ 

% 




97.2 


91.1 


93.7 




97.1 


91 


93.7 



(51) Inc. CI. 7 

47/22 
51/23 
51/25 
57/055 

// C07B 61/00 



300 



F I 

47/22 
51/23 
51/25 
57/055 

C07B 61/00 



T-T3-K (##) 



300 



( 8 ) 
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Fd?-A(#%) 4G069 AA02 AA08 BB06A BB06B 

BB12A BC02A BC02B BC03A 
BC03B BC05A BC05B BC06A 
BC06B BC08A BC08B BC16A 
BC19A BC19B BC21A BC22A 
BC25A BC25B BC26A BC27A 
BC43A BC43B BC50A BC51A 
BC55A BC59A BC59B BC60A 
BC60B BC62A BC63A BC63B 
BC66A BC66B BC67A BC67B 
BC68A BC68B BD03A BD05A 
BD05B BD07A CB10 CB17 
DA06 FC02 FC08 

4H006 AA02 AC45 AC46 BA02 BA06 
BA13 BAH BA18 BA30 BE30 

4H039 CA62 CA65 CC30 



